Basal and LH/human chorionic gonadotropin (hCG)-stimulated testosterone formation by Leydig cells is dependent on ambient glucose levels. Inhibition of glucose uptake is associated with decreased testosterone formation. Recently, glucose transporter 8 (GLUT8) has been shown to be highly expressed in the testis. In the present study, we have investigated the expression and regulation of the GLUT8 gene in rat Leydig cells. Primers were designed by using sequences that are not conserved in GLUT1 to GLUT5 and that contain the glycosylation region of GLUT8. This yielded an amplicon of 186 bp. The tissue-specific expression experiments in adult rat (55-to 65-day-old) tissues revealed that GLUT8 is expressed predominantly in the testis, in smaller amounts in heart and kidney, and in negligible amounts in liver and spleen. Furthermore, GLUT8 mRNA was found to be highly expressed in crude interstitial cells, Leydig cells and testicular and epididymal germ cells. In prepubertal rat (20-day-old) tissues, GLUT8 expression was comparatively much lower than in the adult rat tissues. By comparative RT-PCR, hCG caused dose-and timedependent increases of GLUT8 mRNA levels. hCG and IGF-I had synergistic effects on GLUT8 mRNA and protein expression. GLUT1 and GLUT3 were also found to be expressed in Leydig cells. However, neither GLUT1 nor GLUT3 were affected by treatments with hCG, IGF-I or hCG and IGF-I combined. The addition of murine interleukin-1 (mIL-1 ; 10 ng/ml), murine tumor necrosis factor-(mTNF-; 10 ng/ml), murine interferon-(mIFN-; 500 U/ml) separately or in combination decreased hCG-induced GLUT8 mRNA levels significantly. In conclusion, GLUT8 mRNA in Leydig cells was positively regulated by hCG and IGF-I and downregulated by cytokines, mIL-1 , mTNF-and mIFN-. These results indicate that hCG, growth factors and cytokines affect Leydig cell steroidogenesis by modulating GLUT8 expression.
Introduction
Hexose transport into mammalian cells is catalyzed by a small family of 45 to 55 kDa membrane proteins that belong to the larger family of transport facilitators (for review see Joost & Thorens 2001) . Glucose transporters play a key role in the transport of glucose throughout the body: glucose storage in the liver, insulin-dependent glucose uptake in muscles and adipocytes, and glucose sensing by pancreatic cells. They are differentially expressed in various tissues and organs in the body, and one of these newly cloned glucose transporters, GLUT8, has been found to be highly expressed in the testis (Doege et al. 2000a , Ibberson et al. 2000 .
On the basis of sequence similarities and characteristic elements, the GLUT family can be divided into three subclasses, namely class I (the previously known glucose transporters GLUT1-4), class II (the previously known fructose transporters GLUT5, GLUT7, GLUT9 and GLUT11), and class III (GLUT6, 8, 10, 12 and the H + /myo-inositol transporter (HMIT1)) (Joost & Thorens 2001) . GLUT1 is expressed in most cells, particularly in erythrocytes and it appears to provide a basal supply of glucose (Mueckler et al. 1985) . GLUT2 is predominantly expressed in the liver and pancreas (Fukumoto et al. 1988) , GLUT3 in neuronal cells (Kayano et al. 1988) , GLUT4 in muscle, heart and adipose tissue (Fukumoto et al. 1989) , and GLUT5 in the intestines, kidney and testis (Kayano et al. 1990) . GLUT6 is expressed predominantly in the brain, spleen and peripheral leucocytes (Doege et al. 2000b . GLUT8 has been shown to be specifically expressed in adult testis; it has been characterized and cloned independently by two groups: Doege et al. (2000a) and Ibberson et al. (2000) . GLUT9 is expressed predominantly in the liver and kidney (Phay et al. 2000) . GLUT10 has been identified in the liver and pancreas (Doege et al. 2001a , McVie-Wylie et al. 2001 . GLUT11 is found in the heart and skeletal muscle (Doege et al. 2001b) . Sugar transport has been reported for GLUT6, 8 and 11; HMIT1 has been shown to be an H + /myo-inositol cotransporter (Joost & Thorens 2001) . It has long been established that glucose is essential for Leydig cell steroidogenesis. Both basal and luteinizing hormone (LH)/human chorionic gonadotropin (hCG)-stimulated testosterone synthesis depend on ambient glucose concentrations (Murono et al. 1982) . In addition, inhibition of glucose uptake is associated with decreased testosterone formation. However, there is limited information regarding the regulation of glucose uptake by Leydig cells.
LH/hCG is the major regulatory factor of Leydig cell steroidogenesis. Many growth factors and cytokines also modulate Leydig cell steroidogenesis (Saez 1994) . Insulinlike growth factor-I (IGF-I) enhances LH/hCGstimulated testosterone formation (Lin 1996) , and high levels of IGF-I are expressed in Leydig cells (Lin et al. 1986) . In primary cultures of Leydig cells, interleukin-1 (IL-1) is a potent inhibitor of testosterone formation (Calkins et al. 1988 (Calkins et al. , 1990a . IL-1 blocks hCG-stimulated cAMP formation and cytochrome P450 side-chain cleavage (P450 scc) mRNA expression (Lin et al. 1991a) . The inhibitory effects of IL-1 can be reversed by the concomitant addition of IL-1 receptor antagonist (Lin et al. 1991b) . IL-1 also down-regulates IGF-I gene expression in Leydig cells (Lin et al. 1992) . Other cytokines, tumor necrosis factor-(TNF-) and interferon-(IFN-), are also potent inhibitors of Leydig cell testosterone formation (Calkins et al. 1990b , Lin et al. 1994 , 1998a . In addition to the inhibition of P450 scc mRNAs, IFN-also inhibits hCG-stimulated steroidogenic acute regulatory protein (StAR) gene expression (Lin et al. 1998a) . In the present study, we have investigated the effects of hCG, IGF-I and cytokines on GLUT8 expression in Leydig cells.
Materials and Methods

Isolation and culture of rat interstitial cells, and partially purified and highly purified Leydig cells
Normal male Sprague-Dawley rats (20 and 55-65 days old; Charles River, Raleigh, NC, USA) were killed after asphyxiation in a CO 2 chamber and testes were removed. The Leydig cells were isolated as described previously by Klinefelter et al. (1987) with minor modifications (Lin et al. 1990 ). The protocol was approved by the Institutional Animal Care and Use Committee. In brief, the testes were perfused with Dulbecco's modified Eagle's medium/Ham's F-12 (DMEM/F12), followed by collagenase digestion (0·25 mg/ml) of the decapsulated testes at 34 C in a shaking water bath at 100 cycles/min for 20 min. The digestion mixture was filtered through four layers of cheese cloth to separate interstitial cells and seminiferous tubules. Seminiferous tubules were saved for isolation of germ cells. The filtrate containing interstitial cells was centrifuged at 250 g for 10 min at 4 C, the pellet was washed twice with DMEM/F12 and the interstitial cells were re-suspended in DMEM/F12. The interstitial cells were further fractionated by size using a Beckman elutriator rotor, model 5·0 with a 5 ml chamber at a speed of 2000 r.p.m. and a flow rate of 16 ml/min. The fraction obtained was termed as 'partially purified Leydig cells'. This fraction was centrifuged through a 60% Percoll gradient at 27 000 g at 4 C for 60 min. The heavier fraction was isolated and termed as 'highly purified Leydig cells'. Using 3 -hydroxysteroid dehydrogenase staining (Lin et al. 1990 ), more than 95% cells stained positive. The highly purified Leydig cells may still have a very minor contamination with macrophages and sperm cells. Since only Leydig cells express LH/hCG receptors, the induction of GLUT8 by hCG is specific for Leydig cells.
Purified Leydig cells were cultured in DMEM/F12 with 0·1% fetal calf serum (FBS), 15 mM HEPES, 100 U/ml penicillin, 100 µg/ml streptomycin, IGF-I or various cytokines for 24 h. After medium change, cells were treated without or with IGF-I, cytokines and hCG (1-50 ng/ml) for an additional 6 h. Total cellular RNA was then extracted. Murine (m) IL-1 , mTNFand mIFN-were obtained from Genzyme Corp. (Cambridge, MA, USA).
Isolation of testicular germ cells
For the isolation of testicular germ cells, the procedure of Janulis et al. (1998) was used with the exception of the trypsinization step. Seminiferous tubules were cut into small pieces and sperm were dispersed out with gentle pipetting. The resulting cell suspension was filtered through fine nylon mesh to remove clumps of cells and tissue. The supernatant containing testicular germ cells was transferred to a new centrifuge tube, and spun at 1500 r.p.m. for 5 min. The supernatant was discarded, and the pellet was washed three times with DMEM/F12. Further separation of cell types was accomplished by unit gravity sedimentation through a bovine serum albumin (BSA) gradient (Janulis et al. 1998) . The germ cells were pooled, pelleted and used for RNA extraction.
Isolation of epididymal germ cells
Normal male Sprague-Dawley rats (55-65 days old) were killed by asphyxiation in a CO 2 chamber and the epididymis was removed. The epididymal fluid and spermatozoa were obtained by perfusion of the caudal region with 0·02 M phosphate buffer, pH 6·5, containing 0·15 M NaCl. The spermatozoa were sedimented by centrifugation at 3000 g for 10 min at 4 C. The spermatozoa were washed twice with 5 ml 0·3 M KCl in the phosphate buffer and once with 5 ml buffer alone (Sosa et al. 1991) .
Isolation of total RNA
Total cellular RNA was extracted from samples using Trizol reagent (Life Technologies, Inc., Gaithersburg, MD, USA). RNA was treated with ribonuclease-free DNaseI (Life Technologies, Inc.) to remove any contaminating DNA. The purity and yield of isolated RNA were determined by absorbance at 260 and 280 nm. The integrity of the RNA was confirmed by performing denaturing gel electrophoresis.
Comparative RT-PCR
DNA was generated using 5 µg total RNA, 2·5 µg oligo-dT primer and mouse Moloney leukemia virus reverse transcriptase (Fisher Scientific, Suwanee, GA, USA) at 42 C for 1 h. Total cDNA (1/20 of the reaction) was used as the template for PCR. RT-PCR of the L19 ribosomal protein gene was used as a control for RNA input. L19 primers were from two different exons spanning an intron junction that served as a control for the absence of contaminating genomic DNA. The L19 gene was amplified by the primer pairs: 5 -GAAATCGCCAATGCCAACTC-3 forward and 5 -TCTTAGACCTGCGAGCCTCA-3 reverse, which yielded an amplicon of 405 bp (Manna et al. 2002) .
GLUT8 primers were selected from the published aligned sequences of human and mouse GLUT8 (Doege et al. 2000a ) and further compared with GenBank sequences of rat GLUT8 (GenBank accession no. 7592743 (Rattus norvegicus GLUT8)).The sequences used for designing primers for GLUT8 are not conserved in GLUT1-GLUT5, and contained the glycosylation region of GLUT8. The GLUT8 primers were: 5 -TCATGGACAGAGCAGGGCG-3 forward and 5 -GCCAGCCAGGCCAGCCCCA-3 reverse, which yielded an amplicon of 186 bp. These primers also matched the sequences of GLUTX1 (Ibberson et al. 2000) , and the PCR product obtained had the sequences of helix 8 and loop 9 of GLUT8.
GLUT1 and GLUT3 primers were used as described by Ishimura et al. (2002) . These were further compared with GenBank sequences of the rat (accession no. 20301951 (GLUT1) and no. 8394300 (GLUT3)). The GLUT1 primers yielded a 298 bp product, whereas GLUT3 primers yielded a 426 bp product (as also described by Ishimura et al. 2002) .
PCR conditions were optimized with buffers for the PCR system (Fisher Scientific). The reaction buffer contained 20 mM Tris-HCl (pH 8·8), 10 mM KCl, 10 mM (NH 4 ) 2 SO 4 , 2 mM MgSO 4 , 0·1% Triton X-100 and 100 µg BSA. The amplification reaction mixture also contained 0·2 mM of each dNTP, 10 pM of each primer, cDNA template and 1·5 U Taq DNA polymerase. The amplifications were carried out on GeneAmp PCR System 9700 (Applied Biosystems, Foster City, CA, USA). Cycling programs were 94 C for 2 min, followed by 26-40 cycles of 94 C for 30 s, 48 C for 30 s, 72 C for 1·5 min, with a final extension of 72 C for 4 min. All experiments were repeated at least three times with comparable results.
Protein extraction and Western blot analysis
Cultured Leydig cells were washed twice with 1 phosphate-buffered saline (PBS) at room temperature, lysed in RIPA buffer (1 PBS, 1% Nonidet P-40, 0·5% sodium deoxycholate, 0·1% SDS, 0·1 mg/ml phenylmethylsulfonyl fluoride, 0·1% aprotinin and 1 mM sodium orthovanadate) at 4 C, and passed through a 21 gauge needle to shear DNA. The cell lysates were centrifuged and the protein content was determined by the bicinchoninic acid protein assay procedure (Pierce, Rockford, IL, USA). The samples were mixed with an equal volume of 2 SDS electrophoresis buffer (1·0 ml glycerol, 0·5 ml -mercaptoethanol, 3·0 ml 10% SDS, 1·25 ml 1·0 M TrisHCl, pH 6·7 and 1 mg bromophenol blue ) and boiled for 3 min. The protein samples were then separated by 4-15% SDS-PAGE (BIO-RAD Laboratories, Hercules, CA, USA) at 100 V for 3 h at 4 C. The proteins were transferred to polyvinylidene fluoride membrane (Amersham Biosciences, Piscataway, NJ, USA) using an electroblotting apparatus (BIO-RAD Laboratories) at 14 V overnight at 4 C. Western blot analyses were performed according to the Western immunoblotting procedures of Santa Cruz Biotechnology, Inc. (Santa Cruz, CA, USA). The primary antibodies used were polyclonal goat anti-rat GLUT8 IgG (1 µg/ml). The secondary antibody used was polyclonal bovine anti-goat IgG-HRP (0·4 µg, 1:1000 dilution). The specific signal was detected by chemiluminescence using Chemiluminescence Luminol Reagent from Santa Cruz Biotechnology, Inc. according to the luminal data sheet. All blots were run using actin (goat anti-rat actin IgG from Santa Cruz Biotechnology, Inc.) as the internal control. The membranes were subjected to autoradiography and an optimal exposure time determined within the range of linearity. The results are reported as a ratio between the glucose transporter protein and the -actin protein.
Statistical analysis
Results are the means S.E.M. of four to six separate experiments. One-way ANOVA followed by NewmanKeuls multiple comparison tests were used for statistical analyses (GraphPad Prism, version 3·0; GraphPad Software, Inc., San Diego, CA, USA). Pc0·05 was considered statistically significant.
Results
Tissue-specific expression of GLUT8
The GLUT8 RT-PCR product, a band of 186 bp, was expressed predominantly in the testis, in smaller amounts in heart and kidney, and in negligible amounts in liver and spleen. The highest abundance was found in the interstitial cells and in partially purified and highly purified Leydig cells. Immature rat testes had relatively low levels of mRNA in all tissues (Fig. 1A) . Furthermore, we found that GLUT8 mRNA was also expressed in testicular and epididymal germ cells (Fig. 1B and C) .
Dose dependence and time-course of hCG-induced GLUT8 expression
To examine the dose-dependent effects of hCG and their time-course on GLUT8 expression, Leydig cells (8-10 10 6 cells/well) were cultured overnight. After medium change, cells were treated with various 
Figure 2
Dose-response and time-course effects of hCG on GLUT8 expression. Purified adult rat Leydig cells were cultured overnight. After medium change, cells were treated with various doses of hCG (0-50 ng/ml) for 6 h, and for various time-periods with hCG (10 ng/ml). GLUT8 and L19 primer sets were added to the cDNA template and PCR was carried out for 27 cycles. Lane S indicates standard DNA markers, and the numbers on the left indicate the sizes of the bands in base pairs. (A) A representative agarose gel, (B) GLUT8/L19 mRNA plot for dose-response and (C) GLUT8/L19 mRNA plot for the time-course. (C, control). Data are presented as means S.E.M., n=6. **P,0·01 and ***P,0·001 as compared with controls.
concentrations of hCG (1, 10 and 50 ng/ml) for 6 h. RT-PCR analysis was carried out for GLUT8 and L19 ribosomal protein in the same tube. The upper band (405 bp) of L19 ribosomal protein did not show any significant change with the treatments. In contrast, hCG caused a dose-dependent increase in GLUT8 mRNA levels (lower band, 186 bp; Fig. 2A and B) . hCG in a concentration of 50 ng/ml increased GLUT8 mRNA by more than 7-fold. hCG also increased GLUT8 mRNA levels in a time-dependent manner: 1·5-fold at 2 h, 3-fold at 4 h and 5·5-fold at 6 h ( Fig. 2A and C) . A submaximal concentration of hCG (10 ng/ml) and an incubation time of 6 h were used for all subsequent experiments.
Effect of IGF-I and hCG on GLUT1 and GLUT3 mRNA expression in adult rat Leydig cells
Purified Leydig cells were cultured in DMEM/F-12 containing 0·1% FBS without or with IGF-I (100 ng/ml) for 24 h. After medium change (serum-free DMEM/F12), cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for 6 h. There were no significant effects on the expression of GLUT1 or GLUT3 when treated with hCG or IGF-I or hCG+IGF-I, as determined by RT-PCR. The expression of GLUT1 was 3-to 4-fold more than that of GLUT3 in both control and treated cells (Fig. 3) .
Effect of IGF-I and hCG on GLUT8 expression in adult and prepubertal rat Leydig cells
Purified Leydig cells were cultured in DMEM/F-12 containing 0·1% FBS without or with IGF-I (100 ng/ml) for 24 h. After medium change (serum-free DMEM/F12), cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for 6 h. In adult rat Leydig cells, IGF-I increased the expression of GLUT8 by 3-fold. hCG (10 ng/ml) treatment alone increased GLUT8 mRNA levels by 4-fold. With concomitant addition of both IGF-I and hCG, GLUT8 mRNA levels were further enhanced 7-fold ( Fig. 4A and B) . Basal testosterone levels were 8·5 1·1 ng/ml. In the presence of IGF-I (100 ng/ml), testosterone formation increased to 15·3 2·1 ng/ml (P,0·05). hCG increased testosterone formation to 112·0 4·7 ng/ml (P,0·001). With concomitant addition of hCG and IGF-I, testosterone formation was further increased to 176 4·7 ng/ml (P,0·001; n=4). The expression of GLUT8 in prepubertal rat Leydig cells was lower than that of adult rat Leydig cells, its expression was significantly induced by treatment with IGF-I, hCG or both ( Fig. 4A and B) .
Effect of IGF-I and hCG on GLUT8 protein expression in adult rat Leydig cells
Purified Leydig cells were cultured in DMEM/F-12 containing 0·1% FBS without or with IGF-I (100 ng/ml) for 24 h. After medium change (serum-free DMEM/F12), cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for 6 h. GLUT8 protein was observed as a single band at 37 kDa. There were significant increases in GLUT8 protein levels associated with hCG, IGF-I or the combination of both (Fig. 5) .
Effects of mIL-1 , mTNF-and mIFN-on hCG-induced GLUT8 mRNA expression
Various cytokines have been shown to affect Leydig cell steroidogenesis. We have investigated the effects of cytokines on hCG-induced GLUT8 expression. Purified Leydig cells were cultured overnight with various cytokines. After medium change, cells were cultured with cytokines and without or with hCG (10 ng/ml) for an additional 6 h. hCG increased GLUT8 mRNA levels by 5-fold. The levels of hCG-induced GLUT8 mRNA were decreased by treatment with mIL-1 (10 ng/ml), mTNF-(10 ng/ml) or mIFN-(500 units/ml) (40%, 50% and 40% respectively). Concomitant addition of mIL-1 , mTNF-and mIFN-further reduced GLUT8 mRNA levels to 25% of the cells treated with hCG only (Fig. 6A and B) .
Discussion
Transmembrane glucose uptake is the rate-limiting step in glucose metabolism. Facilitated transport of glucose is Figure 3 Effects of hCG, IGF-I, or hCG+IGF-I on GLUT1 or GLUT3 mRNA expression in rat Leydig cells. Leydig cells were cultured without or with IGF-I (100 ng/ml) for 24 h. After medium change, cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for an additional 6 h. Total cellular RNA was extracted. GLUT1 and GLUT3 primer sets were added to the cDNA template, and PCR was carried out for 27 cycles.
mediated by a family of glucose transporters (GLUTs) that are characterized by the presence of 12 membrane spanning helices and several conserved functional motifs (for review see Joost & Thorens 2001) . One of the glucose transporters, GLUT8, was found to be highly expressed in the testis. In the present study, we have confirmed that GLUT8 is expressed predominantly in testis, to a lesser extent in the heart and kidneys, and in negligible amounts in the spleen and liver. These results are in accordance with those reported by Doege et al. (2000a) .
However, reports have differed regarding the timing and location of GLUT8 expression in the testis. Using Northern blotting, Doege et al. (2000a) reported that GLUT8 was not detectable in prepubertal rat testis Figure 4 Effects of hCG and IGF-I on GLUT8 expression of adult and prepubertal rat Leydig cells. Leydig cells were cultured without or with IGF-I (100 ng/ml) for 24 h. After medium change, cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for an additional 6 h. Total cellular RNA was extracted. GLUT8 and L19 primer sets were added to the cDNA template, and PCR was carried out for 27 cycles. Lane S indicates standard pGEM markers, and the numbers on the left indicate sizes of the bands in base pairs. (A) A representative agarose gel and (B) GLUT8/L19 mRNA plot. 1, Control; 2, IGF-I; 3, hCG; 4, IGF-I+hCG; 5, control; 6, IGF-I; 7, hCG; 8, IGF-I+hCG (n=4). **P,0·01 and ***P,0·001 as compared with respective controls.
(2 weeks old). Carayannopoulos et al. (2000) found high levels of GLUT8 mRNA in 18-day-old mouse embryonic liver and brain but did not investigate the testis. Using antibodies against a fusion protein consisting of glutathione-S-transferase and the middle loop (amino acids 203-257) of rat GLUT8, Ibberson et al. (2002) reported that GLUT8 is mainly localized in the seminiferous tubules by in situ hybridization and immunofluorescence staining. Furthermore, GLUT8 immunoreactivity was expressed in differentiating spermatocytes (preleptene, leptotene and zygotene stages of meiosis) but was undetectable in mature spermatozoa of rat testis. On the other hand, using polyclonal antiserum raised against a peptide corresponding with the C-terminus of GLUT8, Schurmann et al. (2002) found that GLUT8 is predominantly associated with the acrosomal region of mouse and human spermatozoa. The protein was not detectable before day 24 after birth. Their data suggest that GLUT8 is associated with mature spermatozoa and plays a major role in the fuel supply of sperm cells. In the present study using RT-PCR, a technique that is more sensitive than immunostaining and in situ hybridization, we found that GLUT8 was expressed in crude interstitial cells and purified Leydig cells, as well as in testicular and epididymal germ cells.
There are only limited data on the regulation of glucose uptake by Leydig cells. Both basal and LH/hCGstimulated testosterone formation increase as ambient glucose levels reach an optimum concentration (Murono et al. 1982) . Furthermore, glucose uptake by Leydig cells can be blocked by cytochalasin B. Our data showed that GLUT8 expression is increased by hCG treatment, which could lead to an increase in glucose transport and testosterone synthesis by Leydig cells. In the present study, we also found that GLUT1 and GLUT3 were expressed in Leydig cells. However, neither GLUT1 nor GLUT3 mRNA were affected by treatment with hCG, IGF-I or the combination of hCG+IGF-I. This suggested that the Figure 5 Effects of hCG, IGF-I or hCG+IGF-I on GLUT8 protein expression in rat Leydig cells. Leydig cells were cultured without or with IGF-I (100 ng/ml) for 24 h. After medium change, cells were treated without or with IGF-I (100 ng/ml) and/or hCG (10 ng/ml) for an additional 6 h. Western blot analyses for GLUT8 and -actin were carried out. Numbers on the left indicate the sizes of the bands in kDa. Densitometric assessment of GLUT8 protein is depicted in the graph (n=4). *P,0·05 and ***P,0·001 as compared with controls. Figure 6 Effects of mIL-1 , mTNF-and mIFN-on hCG-induced GLUT8 mRNA expression. Purified adult rat Leydig cells were cultured without or with mIL-1 (10 ng/ml), mTNF-(10 ng/ml) and mIFN-(500 U/ml) for 24 h. After medium change, cells were treated with hCG (10 ng/ml) for 6 h. GLUT8 and L19 primer sets were added to the cDNA template, and PCR was carried out for 27 cycles. Lane S indicates standard DNA markers, and the numbers on the left indicate the sizes of the bands in base pairs. (A) A representative agarose gel and (B) GLUT8/L19 mRNA plot (n=4). **P,0·01 and ***P,0·001 as compared with basal controls without hCG or cytokine treatment.
